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PRESIDENTIAL ADDRESS

Crear ISHRAE Members,
Greetings from Delhi Chapter of ISHRAE [DCH),

It gives me immense pleasure to connect with vou again thru second edition of I-SHARE and | am
grateful to all the ISHRAE members of Delhi chapter for their wholehearted dedication and support.

In the second quarter of this society year, we have achieved 100% of the chapter programs targets,
be it Distinguished Lactures, Full day workshops, Half day workshops, [TDs, IKTs, IECs, Refrigeration
programs and national programs.

Crur two exclusive full day workshops wene done on the request of CPWD Chief Engineer dated 17-18
July at their National CPWD Academy, Kamila Nehru Nagar -Ghaziabad. It was done under knowil-
edge collaboration with government officials and advocacy & "ISHRAE at your DWAR™ with a
membership drive which was well accepted and appreciated with attendance of over 65 CPWD Senior Engineers in two days.

Another workshop was done at GMR -G Airport on "Life safety and MEP- NBC and Global Codes™ was 2 big success and attended
by 60 Engineers and technicians from DIAL and GMA.

Cur total chapter strength is now of 1810 active members, making DCI distinguishing itself a5 one of the largest chapter. In this
society year we have achieved 115 new membership and 95 renewals as | write this which is 58% of our annual chapter new member-
ship targets. This could be achieved due to overwhelming support and enthusiasm of Industry participants in our programs.

We have already installed five student chapters with active student strength of 135 this year and aggressively doing student engage-
ment and internship programs which are being camied out at each of these colleges. On E-12 front We have done several programs
on Environmental awareness, nation building, cleanliness, waste recycling amd Energy saving to children and youngstars

We did national program REFCON 2025 at Delhi as a pre-invitation to REFCOLD 2025 on 22~ August Evening at Crowne Plaza Mayur
Vihar which was also supported by our Meerut Sub-chapter and attracted veteran and leaders from government bodies like NCCD,
Refrigeration and Cold chain Industries with more than 100 people in attendance.

Road shows and curtain raiser events at Agra, Chandigarh, Ludhiana and Jalandhar were successfully organizes with HO for advocacy
and publicity of REFCOLD 2025.

This | -share edition is an exclusive edition on Refrigeration and cold chain systems and businesses as its launch is in sync with the
inauguration of 8th edition of REFCOLD INDIA 2025 -South Asla's Premier Refrigeration and Cold Chain Exhibition being held at
Bharat Mandapam (Pragati Maidan) New Delhi from 18* September to 20th September which DO is proudly hosting under the
theme of “Revolutionizing Indlan Refrigeration — Driving Health Governance and Economic Supremacy”.

In fime with the government policy and priorities for Refrigeration and cold chain systems, ISHRAE has collaborated with Industries in
this flagship refrigeration and cold chain exhibition.

The safety, quality and efficacy of perishable goods like, food, pharmaceuticals, fruits, vegetables, dairy products, fisheries and other
sensitive products is important and can be achieved by maintaining a consistent low temparature from production to consumption.
The importance lies in significantly reducing food waste and spoilage, preventing the growth of harmiful microorganisms, extending
product shelf life, ensuring consumer safety, and akso allowing access to wider markets for businesses. We will discuss and showcase
techmologies for these in this exhibition.

Entire DCI (Dalhi Chapter of IBHRAE) CWC will be there as host chapter at REFCOLD 2025 to help you have a wonderful visit to this
exhibition.

| also taka this opportunity to Invite you to our Annual General Meeting (AGM) being held at India Habitat cantre (IHC) Juniper Hall
on 27 September 2025, from 7:20 PM omwards. Along with this We want to invite you for the CLIMATE SUMMIT, M.D. on 4# October
2025 at Le mendian, N.D.

I'Would like to extend my heartfelt gratitude to all cur pariners ALP Aeroflex, Advance Valves, The Refrigeration House, Belimo, Zeco,
Bosch, K-Flex, Avantec, Truestar & Greenoz.

Please feal free to share your feedback and thoughts at my personal e mail ID wsiddiqui2 1@yahoo.com or at my WhatsApp number
2810450857. | shall be more than happy to interact.

Bost Regards

Waliullah Siddigui
President (5.Y. 2025 - 26)
Dralhi Chapter of ISHRAE



Revolutionizing Indian Refrigeration: Driving Health,
Governance, and Economic Supremacy

By: Samta Bajaj
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India, a country of over 1.4 billion people, is on the
threshold of a major transformation in how it feeds, heals,
and governs its citizens. While the spotlight is often on
digital technologies, renewable energy, or space
exploration, one sient but powerful revolution is
happening closer to home: refrigeration. Far from being
just about coocling milk or keeping vegetables fresh,
refrigeration in India is evolving into a sirategic enabler of
public health, efficient gowernance, and economic
sUpTemacy.

This article explores how refrigeration, once a howry, is
becoming a pillar of modem India's progress.

1. The Silant Backbone of Public Health

Healthcare delivery in India is often evaluated in terms of
hospitals, doctors, and medicines. However, an
overlooked but essential component is the “cold chain.*

- Vaccines and Medicines: The CCVID19
pandemic underscored the importance of reliable
cold storage. Vaccines, especially mBNA-based
ones, nesded ultra-low temperature storage.
Without robust refrigeration, the vaccination drive
for millicns would have faltered. Going forward,
India's universal immunization program, which
annually protects 27 million children and 30 million
pregnant women, depends heavily on refrigeration
infrastructure across the remotest villages.

- Blood and Organ Storage: Refrigeration enables
the safe storage of blood, plasma, and even
organs for transplantation. With road and air
transport networks improving, a reliable cold chain
ensures that lifesaving biolegical material doesn’t
perish before reaching patients.

S Nutrition and Food Safely: MWMalnutrition
continues to be a challenge in India. Refrigeration
of perishable foods like milk, fruits, vegetables,
and fish ensures not only longer shelf life but also
higher nutritional retention. Cold storage prevents
contamination and spoilage, directly impacting
child hezalth and matemal care.

In essence, refrigeration is not just an appliance—itis a

life-saving infrastructure.

2_ Governance Through Cooling Infrastructure

Govemnance today is increasingly about delivering
services efficiently, transparently, and inclusively.
Refrigeration is quietly enabling this in several ways.

S Food Secwrity and PDS: India cperates one of
the largest public distribution systems (FDS) in the
world. Traditionally, grain storage has been the
focus, but with changing dietary patterns,
perishable items like milk, vegetables, and frozen
foocds are also entering the supply chain. Cold
storage ensures that subsidies reach pecple
without losses 1o spoilage, pilferage, or
adulteration.
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= Disaster Management: Whsther during
heatwaves, floods, or cyclones, refrigerated
transport of essentials like drinking water
pouches, ready-to-eat meals, and medicines
becomes vital. Governance resilience depends on
such infrastructure being available at scale.

= Digital Governance Synergy: The Digital India"
movement s complemented by smart
refrigeration. loT-enabled cold chains allow
real-ime monitoring of temperatures, reducing
corruption and inefficiencies in logistics. For
instance, a refrigerated truck camying vaccines
can now be tacked on an app, ensuring
accountability from warehouse to clinic

Refrigeration, when integrated with govemnance,
becomes a powerful tocl for trust-building between
citizens and the stats.

J. Refrigeration as an Economic Multiplier

India loses nearly 30-40% of its perishable produce due

to inadequate cold storage and logistics. This translates

into billions of dollars lest annually, affecting both farmers

and consumers. Revolutionizing refrigeration offers a

pathway to economic supremacy

= Agriculture and Farmer Prosperity: With 55% of
india's workforce engaged in agriculture,
refrigeration can stabilize prices and reduce
distress sales. For example, tomatoes or cnions
often rot before reaching markets, causing
farmers to sell at throwaway rates. Cold chains
ensure that farmers can store and release
produce strategically, improving income security.

= Food Processing Industry: Indiz's $600 billion
tood and grocery market is ripe for transformation.
Refrigeration enables scaling up frozen food
production, dairy processing, meat exporis, and
ready-to-eat meals—all high-margin sectors. This
strengthens India's position in global trade.

= Employment Generation: Cold chains crests
jobs in manufacturing, installation, logistics, retail,
and maintenance. Skilled refrigeration technicians
are in high demand, creating opportunities for
youth across semi-urban and rural areas.

- Export Competitiveness: As  India eyes
lzadership in global food exports, reliable
refrigeration assures importing nations of guality

and safety. From mangees to seafocd, a strong
cold chain network boosts India’s credibility in
international markets.

Thus, refrigeration is not just about cooling—it is about
catalyzing a frillion-dollar economy.

4. The Green Refrigeration Imperative

As India modernizes, it faces the paradox of growth
versus sustainability. Refrigeration consumes energy and
often uses refrigerants with high global warming potential
(GWF). To balance economic supremacy with
environmental responsibility, green refrigeration must
take center stage.

o Energy Efficiency: Transitioning to
energy-efficient compressors, variable speed
drives, and thermal storage systems reduces
electricity consumption. Solar-powered
refrigeration is increasingly viable in rural India.

o Natural Refrigerants: India is graduzlly moving
away from hydroflucrocarbons {HFCs) towards
eco-friendly refrigerants like ammonia, carbon
dioxide, and hydrocarbons. This aligns with India’s

commitments under the Kigali Amendment to the
Montreal Protocol.

. Circular Economy: Recycling old refrigeration
units, creating sustainable cold storage
infrastructure, and reducing food waste via cold
chains together contribute to climate goals.

Green refrigeration ensures that India’s cooling revolution
is not only economically viable but also environmentally
responsible.

2. Refrigeration and India’s Global Standing

India's rise as a global power depends not only on
military strength or digital innovation but also on its ability
to guarantze health, food securlty, and economic
resilience. Refrigeration ties all these elements together.
= Health Diplomacy: By exporting waccines,

biologics, and food =afely through robust cold

chains, India strengthens its soft power. The
Vaccine Maitri® initiative dunng COVID-19 is a
case in point

= Leadership in Cooling Innovation: [ndian
startups and companies are increasingly
developing low-cost, solar-powered refrigeration
for rural areas. By exporting these solutions to
Africa and Southeast Asia, India positions itself as
a global leader in affordable cocling.

- Economic Diplomacy: As global demand for
safe and sustainable food supply chains grows,
India’s refrigeration-enabled agribusiness exports
become a driver of foreign exchange and
geopolitical influence.

In short, refrigeration is emerging as an unlikely but
powerful instrument of global leadership.

6. Challenges and The Road Ahead

Despite its promise, India's refrigeration sector faces
hurdles:

. Infrastructure Gaps: Curent cold storage
capacity is heavily skewed towards a few states
and commodities ke potatoes. A more
diversified, regionally balanced cold chain is
required.

= High Costs: Refrigeration infrastructure demands
capital investment, often unaffordable for small
farmers or traders.



= Skill Shortage: & lack of trained technicians
hampers maintenance and efficiency.

= Energy Dependency: HRefrigeration's heavy
reliance on electicity poses challenges in areas
with unreliable supply,

To overcome these, policy support, public-private
partnerships, and grassroots innovation will be critical.

. -+ <~

Conclusion

Refrigeration in India is no longer about luwry appliances
hurming in urban kitchens. [t is about vaccines reaching
tribal villages, farmers securing fair prices, governments
building trust through efficiency, and India asserting itself
as an economic and geopolitical powerhouse.

By embracing green, inclusive, and technologically

The government's "Pradhan Mantri Kisan SAMPADA
Yojana' and initiztives under the Mational Centre for

Cold-chain Development (NCCD) are steps in the right
direction.

advanced refrigeration, India can simultanecusly
safeguard health, strengthen govemance, and unlock
economic supremacy. The cooling revolution, if executed
with vision, will not just preserve food—it will preserve
India's future.

Author

Ms. Samta Bajaj
Knowledge & Training Chair (ICP/1EC)

Samta Bajaj is a seasoned HVAC professional with 32 years experience in
HVALC industry including 11 years in Blue Star Lid. She iz B. E { Mechanical);
"Delhi College of Engineering” and pursued SMP from "lIM Ahmedabad™.
Her MEP consultancy Firm " ENVIROCON" has provided design services for
+ 1500 projects in diverse applications Acfive Member of ISHRAE ;
Presently Knowledge & Training Chair (ICF/EC)
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Future-Ready HVAC and Refrigeration: Mechatronic
Control Systems for Efficiency and Sustainability

Sy: Dr. Hemant Naik and Dr. Neeraj Kumar Bhoi

Introduction

Heating, ventilation, air conditioning and refrigeration
{HVACE&H) is a contemporary field with a history that
spans over a century and shaped modem life in ways that
often remain unnoticed. From the 18th century, the
rmechanical refrigerators provided and is still considered
a game changer in food preservaticn methods. The
evolution of cocling technologies has always been vital to
the growth of indusires and the wel-being of
communities. The same is true in India, where these
technologies have helped in the protection of food crops
in the supply chain, the establishment of sterile hospitals,
enhancing the comfort of workplaces, schools, and
homes, and improving overall efficiency. Still, all of this
relies greatly on expensive energy, has a considerable
negative impact on the environment, or both. The
traditional HVAC&R systems remain to this day one of the
highest consumers of electricity in buidings and
industries, and the use of refrigerants with a high glcbal
warming potential worsens the situation. Today, the need
for change is stronger than it has ever been. Rapid urban
growth coupled with increasing wealth in India has
drastically changed the demand for cooling equipment,
and is expected to peak the pressure on electricity
supply. If this is not resolved, energy security and climate
commitments will be in jeopardy, especially India's target
of achieving net-zero emissions by 2070. At the =ame
time, the inefficacy of food cold chains causes
considerable post-harvest waste, endangering food
security and economic balance. Clearly, the existing
systemns are incapable of meeting the dual requirements
of productivity and ecological balance.

In this regard, the adoption of Mechatronic Control
Systems (MCS) represents a major shift. MCS is
reinventing HVACER intc a smart grid by intelligent
senzing and flexible actuation, Al-driven predictive
control, and secure inter-machine communication
metamorphosing energy  intensive  machines  into
intelligent grid-ecosystems. These systems reduce
emissions from energy and refrigerants, provide demand
flexdbility, enable predictive maintenance, and enhance
long-term resilience, making India the epicenter of the
shift toward sustainable cooling.

Thie Nead for Transformation

The cooling industry in India is at a very strategic junction
The increasing demand, the old systems, and the
growing emvironmental pressure require a fast transition

of the traditional HVACER to intelligent, mechatronic
based solutions. The change has ceased to be an option,
but an economic, envirenmental and social requirement.
The major forces of change are depicted below:

- Increasing energy consumption: HVACSER already
comprise close to 40 percent of energy usage in
the Indian commercial sector [1]. This proportion
will only increase with no efficiency improvements,
a factor that can destabilize the grid in India and
increass the price of electricity.

. Food cold chain inefficiencies: Post-harvest losses
of 1320 per cent in fruits and wvegetables,
estimated to cost more than 50,000 crore every
year (NABARD, 2023), are the result of ineffectively
operated refrigeration systems. Smarier cold
chains play an important role in the income of
farmers and the food security of the country [2].

= Inefficiency in the traditional systems: Manual
controls, nonvariable-speed compressors, and no
adaptive load maiching are all unwarranted
wastages of energy. Predictive mechatronic
controllers can reduce the consumption by
23-32% directly reducing the operation cost [3].

. Reliability and maintenance lapses: The traditional
gystems are based on reactive maintenance,
which usually results in downtime of 10-12 hours
per annum. This can be cut by half with predictive
fault detection that is Al-enabled, which ensures
comfort and storage without interruption [4].

- Alignment with national priorities: The national
cooling action plan (NCAP, 2019}, part of the
smart cities mission, promotes sustainable,
efficient, and intelligent cooling. Mecatronic
control systems are ideally suited to advance

these policy objectives and drive Indias net zero
efforts [3].

Mechatronic Control
Refrigeration

Systems in HVAC and

Mechatronic control systems are changing the face of
HVACAR to the fulure of its application through an
integrated system that incorporates the key elements of
adaptive sensing, smart actuation, predictive control and
maore secure communication. Unlike tradiional HVACE&R
systems that rely heavily on fixed-speed operation and
manual intervention, mechatronic HVAC&R systems see
intelligent sensors used to measure a wide range of
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real-time variables including temperature, humidity, airfflow, and air quality. Using these real-time variables, embedded
controllers and Al-driven algorithms can accurately control compressors, fans, and valves, optimizing energy efficiency

while providing comfort and safety [6].

Variable speed drives allow both compressors and fans to respond automatically based on system load, leading to
reductions in power consumption of up to 30% [7]. AlHled predictive maintenance mechanisms allow faults to be
identified earlier to decrease downtime by about 50% versus traditional systermns. In addition, loT-enabled dashboards
provide facility managers with high-resolution visibility into consumption patterns compared to efficiency to drive

proactive management decisions.
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Figure 1: Comparative impact of mechatronic contrels on HVAC and refrigeration systems

The benefits to the evidence are in Figure 1, which shows the comparative influence of advanced MCS deployment in
HVACE&R systems. With mechatronic integration, systems achieve 23-35% energy savings, extended lifespan {from 10
years to 12-13 years), reduced downtime {from 1012 hours/year to 4-3 hours/year), and 20-30% lower carbon
footprints [6]. These advantages are further reinforced in Table 1, where mechatronic HYACE&R consistently outperforms
conventional systems across parameters such as energy efficiency, reliability, environmental sustainability, and grid
integration. For example, while conventional systems depend on thermostatic on/off contrel, MCS employ predictive
and adaptive algorithms for precise temperature and humidity regulation. Similarly, demand-controlled ventilation
ensures healthier indoor air quality while cutting energy waste.



Fel Se -

o (' LH KN &'/

8 - =3
. & WE SAVE ENERGY

i d {
n il I-rr_f::r" ¥

VATION | EXCELLENCE

NO

rrrrr

LEADING
MANUFACTURER

%l g OF |
AIR TREATMENT &
AIR DISTRIBUTION
SYSTEMS
il | 0 @) o
GREENOZ COOLING SYSTEM PVT. LTD. ink §
HEAD OFFIGE: SALES DFFICE DKHLA: SALES OFFICE INDDRE (M.P.): SALES OFFICE ANDHRA PRADESH:

Unit ¥1-J-63 & Unit §2-1-138, Site-C [UPSIDC)
Industrial Area, Surajpur, Greajer Noida,
Gawtam Budh Nagar - 201306 (U.F.) Indla

BLTF Building 101, BH-18,
Ishwrar Hagar, Okhla,
Hew Delkl - 110044

84-A, Vaishno Vikar Colomy,
MNear Scheem No. 517155,
Fower Grid Indore [M.P. ) Indla - 455006

H Wo: 37, Znd/3rd Floar, Dppogibe
Anand Residency, Jampel, Rajahmundry
East Godavarl [Dis1) Andhra Pradesh - 533103

Mob.: +91 9319995818, +91 9319993918 | E-mail: info@greevent.com, gvs.sales1@gmail.com | Website www.greenozcooling.com




Table 1: Comparative impact of conventional and mechatronic controls on HYAC and refrigeration systerns

25-35%

Energy savings Baseline
Systam life span 10 years avg. 12-15 years
Downtime 1012 hrs/year 4-5 hrs/year
Carbon footprint reduction 20-30%

By seamlessly merging mechanical, electronic, and digital intelligence, MCS transform HVACER into intelligent,
future-ready infrastructures, perfectly aligned with India's sustainability and net-zero ambiticns.

Aligning with India’s Sustainability Goals

Mechatronic HVACE&R systems play a central role in the
process of ftransitioning India to a sustainable
development and net-zero emissions. These systems
help in more directly articulabing national policy for
intelligent sensing, adaptive management, and
optimization with Al. Key benefits are summarized below:

- Energy productivity: MCS means much more
intelligent control avoiding unnecessary electricity
waste, leading to better BEE star ratings for
businesses and less pressure on the grid [8].

- Improved cold chain: Better refrigeration efficiency
translates into a reduction in post-harvest loss of
15 o 20% and better food security and rural

income.

- Health and comfort: Consistency in air quality and
complete control of humidity means wellness for
people in hospitals, subways, and intelligent
campuses where secure and functional spaces
have always been essential.

= Economic growth: For system from 235 10 330 TR
Annual cost reductions of 2-3 lakh for 100 TR
systemns foster increased competition and lower
emissions.

Advanced Applications of Mechatronic HVAC and
Refrigeration Systems

The proposition of mechatronic control systems has
changed from being an abstract idea into a concrete
driver of real change in critical industries. They enable the
release of applications that previously were hard to go
with in fradiional HVAC&R systems while permitting
application of Al, loT and adaptive control. The main
applications are

- Green data centers: The use of Al-controlled
refrigerants to precisely cool lowers power usage
effectiveness, lowers carbon footprint, and

provides uninterrupted [T operations.

= Smart hospitals: Adaptive mechatronic control
systems keep the air sterile, humidity under
control and patient comfortable, and reduce
energy waste in sensitive healthcare settings.

o Agro-refrigeration hub: Cold chains powered with
loT that are linked to renewable microgrids
eliminate post-harvest losses, enhance food
security, and increase rural incomes,

o Urban campusesfactories: Construction of
autornation platforms together with predictive
HVAC controls will offer personalized comfort,
efficiency in energy usage, and easy integration of
renewables.

= Urban metro and transport systems: Smart
ventilation and climate control systems maximize
comfort and contrel indoor air quality (LAQ] of high
volume fransit areas, as well as minimize
operational costs.

Table 2 shows clearly that mechatronic systermns are
superior when comparing comventional HVAC and
Mechatronics HVAC&R based on vanous performance
parameters. The traditional systems use fixed speed
compressors and simple thermostatic controls, whereas
mechatronic use wariable speed drives, predictive
algorithms and fuzzy logic controllers to optimize the
load, control the humidity and provide smoocth operation
[9, 10]. Reliabilty is also achieved, because predictive
fault detection saves down time significantly as
compared to reactive maintenance in traditional system
Moreover, the demand-conirolled ventilation enhances
A0}, and when combined with smart grids allows load
shifing and use of renewable energy. Mechatronic
HVACER systems are better even in such areas as
lifecycle costs and cybersecurity. Condition-based
maintenance is a predictive approach, which pushes the
lifespan of the systems, whereas strong loT connechvity
and safe communication protocols guarantee the
optimization of the performance and cyber resilience.
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Table 2: Comparative advantages of mechatronic V/'s conventional HYAC and refreigeration systems across
performance parameters

Enengy efficiency

Temperature and
humidity control

System relizbility

Emnvironmental
sustainability

Ventilation and air quality

User comfort and

Fixed-speed compressors and fans —
high energy wastage during part-load
conditions.

Basic thermostatic onfoff control —

frequent cycling, poor  humidity
regulation.
Reactive maintenance — failures often
detected  after  breakdown;  high
downtime.
Uses high-GWFP  refrigerants, poor

monitoring of leaks — higher emissions.

Manual/constant wventilation — risk of
over/under-ventilation, wasted energy.

Cne-size-fits-all comfort — discomfort in
varying occupancy or dynamic climate.

Variable speed drives, adaptive control,
and predictive algorithms — optimize
load, reduce energy consumption.

PID, fuzzy logic, and MPC enable
precise  themnal comfort, adaptive
humidity control, and smooth operation.

Embedded fault detection and
diagnostics + predictive maintenance
—+ early detection, minimal downtime.

Smart sensors for refrigerant monitoring,
eco-friendly refrigerant optimization,
leak detection and control.

Dermnand-controlled  ventilation using
CCyVOC sensors —* optimized 1AL with
Energy savings.

Personalized, occupancy-based zoning
with Al = human-centric comfort and

adaptability

Integration with
renewables and smart

Limited or no integration with solar/waste
heat; cannot respond to grid signals.

adaptive microclimates.

Smart grid-ready, integrates
renewables, performs load shifting and

grid demand response.

, Shorter equipment life due fo overuse, Predictive and condition-based
HEICFC?E arj'?l wear and tear — higher lifecycle cost: maintenance extends life, modular
maintainability upgrades enable sustainability.

Minimal sensing, manual control, no loT

Data and connectivity connectivity.

Mot network-connected — less nisk, but

Cybersecurity also no digital intelligence.

Towards Large-Scale Adoption:
Opportunities, and Policy Support

Mechatronic HVACE&R systems in India have both great
opportunities and urgent challenges that should be
adopted. On one side of the egquation, the sector is
expected to grow fivefold in cocling requirements by
2050 {IEA, 2023), which will be a considerable market
opportunity for smart and energy-efficient solutions.
Mecatronic controls can reduce energy use by 253-35
percent, extend system life 15 years, and reduce
operational downtime by almost 50 percent, with clear
advantages to operations. These benefits provide direct
support to ocean action plan (2019) where India
envisions delivering sustainable, affordable, and
climate-resilient cooling for all. Longterm payoffs are
discouraged by the high initial cost of many small and

Challenges,

loT-enabled sensors, cloud analytics,
digital twins for  performance
optimization.

Connected to loT/Smart grids — risk of

cyber aftacks, but mitigated with secure
communication protocols.

medium enterprizes. Al- and loT-enabled systems cannot
be successfully deployed without a skilled technical
workforce, yet, the modern capacity building activities are
minimal. Besides, the implementation of loT increases
the threat of cybersecurty, which reguires safe
communications and legal frameworks. Unstable powsr
supply, and lack of awareness also hamper rural
adoption, particularly in cold chains.

India has a solid policy support on the opportunity side
through the smart ciies mission, BEE star-rafing
programmes, and incentives on low GWP refrigerants.
Through the concerted action of industry, academiz, and
government, India can make HVACE&R one pillar in its
energy efficiency and sustainability strategy, and
generate employment and international leadership in
smart cooling.



Conclusion

The cocling industry in India is in a pivotal stage of
discarding the old machinery that consumes much
energy and shifting to intelligent mechatronic ecosystems
that can impetus sustainability, resilience; and
competitiveness. Mechatronic HVAC&R systems deliver
revolutionary effects by integrating Al loeT, and
automation intc agro-cold chains and fisheries, data
centers and district cooling: the reduction of energy
intensity, the prevention of refrigerant leakage, and the
maintenance of stable and reliable comfort.

Table 3 will show mechatronic HVACER India strategic
the process by which this change will occur in the next

several decades. Digital retrofitting of existing systems in
the near term (2025-2030) can unlock 20 percent of
energy savings in the commercial sector, and can
generate quick and low-cost payoffs. The undeniable
integration of Al-controlled autonomous HVAC systems
will result in a 30 to 40 percent decrease in the volume of
cooling-related emissions, which directly underlines the
national cooling action plan and the net-zero
commitments in India. With a full switch to a net-zero
aligned smart factories, hospitals, and cities by
2040-2070, India will become a leader in sustainable
innovation in refrigeration and HVAC systems around the
globe [11].

Table 3: Strategic roadmap for mechatronic HVAC and refrigeration in India {2023-2070)

Phase Focus Arca Expected Outcomes

2025-2030 Digital retrofitting in existing systems 20% energy savings across commercial
sector

20302040 Al-driven autonomous HVAC systems 2 i reduction in coofing:-felated
emissions

20402070 Met-zeno aligned smart factories, Sustainable, resilient India with global

hospitals, and cities

This planned approach shows that mechatronic systems
are technically achievable and can be aligned with the
national energy objectives. It is possible to accelerate the
adoption of mechatronic systems at a faster pace, just as
endorsements of appropriate policies, programs,
incentives, and skils development will tum saved
kilowatt-hours into emissions avoided, jobs created and
economic security established.
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Latest Technology Trends to handle Challenges in
Last Mile INTER & INTRA city Cold Chain Supply

Management

By: Sanjay Hans

What is Last-Mile Delivery?

The last mile is also known as the final mile or the last part
of the supply chain process. This involves the delivery of
products from the transportation hub to the end-users.
The endpoint of the last mile delivery depends on the type
of product like Pharma, Fruits & Vegetables & Dairy
Products. For instance, vaccines need to be delivered to
vaccination camps where the health personnel can
administer them to the patients. Medicines and biclogics,
on the other hand, need to be delivered to health centres
and hospitals for use

Whatis Cold Chain Last-Mile
Delivery?

The thing that sets the last-mile delivery of perizshable
products apart from other forms of distribution is the
direct contact with consumers. In the last mile delfivery of
cold chain medicines, the products are given directly to
the recipients and consumers. The last mile delivery
starts from the warshouse, after which they are
transported to distant locations....

Importance of Last-Mile Delivery

Perishable & Pharmaceutical products are sensitive to
light, temperature, humidity, and a host of other factors.
In the first leg of the pharma supply chain, these factors
are well-controlled as the producis are stored in large
containers. Even though the first leg is the longest part of
the supply chain process, it allows for better monitoring.

Basic Cold Chain Supply Chain cycle
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The Challenges for Transit :

1. Logistics of Penshables from Farm to Processing
unit — Generally One way commute, which tend to
skip this level to save initial cost pressure.

L Considering importance of Pre-cooling at Farm
level specially to maintain F&VY  guality, its
Temperature Controlled transportafion becomes
even more important to Save Food at this Initial
stage of cold chain supply chain.

3. Problem of not getting full load capacity to
Refrigerated Trucks due to scattered collection &
distribution.

4. Last-mile cold chain delivery faces challenges
ncluding temperature control failures, high costs,
fraffic, limited infrastructure, and lack of visibility ,
which can lead to spoiled goods and lost
customer satisfaction.

3 During Transit... To save Fuel, sometimes Cold
cycle may get unwanted gaps.

6. Return Refrigerated Freight consignments not
available all the time from Metro cities.

7. Partial small Losd deliveries from Distribution
centers & warchouse to Super Market &
destination sometimes become non viable.



Enhanced carbon reduction, comfort,
and safety through field device retrofits.

HVAC renovation projects have the potential to
significantly improve occupant comfort and indoor
air guality wiile delivering substantial energy savings

At Belimo, our decades of retrofit experience along
with the relizbility and performance of our products
make us the ideal partner for customers ready to
make simple adjustments to realize immediate
results, upgrade with today's technology, or replace
their entire HVAC system

With both standard and custorm offerings, we help
yiou find the retrofit solution that's right for you
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5. Mixing of Dry & Temperature controlled for
common point delivery can cause gaps in Cold

Chain Cycle, which can cause quality deration.

9. On Road Field service of Refrigeration system
during sudden breakdowns of HRefrigerated
Trucks/Vehicles is wvery cntical & almost
impossible sometime, since such vehicle need to
reach workshops. .. Waste of Time, Fuel & Risk of
Food spoilags.

10.  Temperature Control within range depends on

running of refrigeration system even for waiting/
Mo Entry/Traffic Jam situation

1.  2-way (To-Fro) custormners & return fare is very
difficult to get for refrigerated vehicle. Due to which

Cost & viability is an issue.

12.  Dependability on Drivers for final product guality
for F perishables.

13. Serviceabilty of such transport refrigeration
system across Tier-B & C cities is a challenge.

The Solution Concept — COLD ROLL BOXES for Last
MILE Delivery

Solutions involve advanced route optimization software,
real-ime temperature monitoring technology, smart
packaging seclutions, investing in temperature-controlled

vehicles, improving driver training, and leveraging
micro-fulfilment centres to reduce delivery times and
ensure product integrity.

So Lets understand the latest Technology Trend for
Cold Chain Logistics..... The Cold Roll Logistics
Boxes. ...
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Problom we Usage Advartages:

Aehtoned thot Chiller

(+ra), Froeen (-ve) & Ambilonl
temperaiire. [Rens in Ehr e van
with Cold Bull Box .
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COMPONENTS of COLD ROLL BOX Concept

Conld Ball
logiotion box

Use coolsnd o msintalm lovw
temperatere during transport
mayabde Irsikation boas
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| Coolant Chiller

Thes resfrigeraton wihiak
couibd arhigws rapid
reans conlant

I

The Final Transit journey with Cold Roll Boxes
begins...

Satisfied the requirements (more variety of products of
less guantitylfrorn Cold Chain processing center to
different stores with different points of sale that helps to

reduce load of inventory in Quick Commerce Dark
Stores/(35Hs on daily basis

Achieved that ChilledFrozen & Ambient temperature
stuff in the same van

Cold temperature logistics box

Usage Method:

Low-temp box
Could Mainta —_—
mmmn:-::?
power oe [ g,
ME. crasling venler m

SOLUTION ADVANTAGE & BENEFITS of COLD
ROLL BOX Concept

Le== investment

Refrigeration and ambient temperature in the same van,
low cost and efficiency space utilization ;different
temperature in the same wvan , good temperature
management

Easy to use

Freezer is movable and easy to load also it can avoid
mistake and save time.

Low operating and maintenance cosis

MNo need to maintain before using, non-toxic, anti-friction,
high strength materal with efficient environmental
protection refrigerant.
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Brief Profile of Article Writer in Ref & Cold Chain

Presently working as HEAD — Engineering & Product Management
in COLD CHAIN Division at PANASONIC INDIA at Head Office,
Gurugram. He is having an overall rich experience of 23 years plus
in the growing field of Refrigeration, Cold Chain & Air-conditioning
field in various key funchions like Project Design, Project Sales &
Management, Technical Services & consultancy, R&D), Training &
3 Customer Services for HVACR field. He has also worked in various
esteerned HVACR companies like Emerson, Blue Star, Daikin,
Camer/Haier, Ingerscll Hand & Tecumseh. He did
B-Tech-Mechanical with Specialization in Bef & Airconditioning from
YMCA Faridabad & MBA in Marketing Management from
Kurukshetra University”. He s a2 proud member of ISHRAE-
Gurugram Chapter & served in various capacities like Refrigeration
Chair, Chapter President, IRC & Research committee at ISHRAE.
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P crgen 'SHRAE o 5K Half Day Workshop on Low Carbon Buildings & the Way Forward was held on 12th

non-members
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LOW CARBDM
BUILDINGS &

Full Day Technical Workshop was held on 17th July

2025 @CPWD, Ghaziabad. The program was attended
by 30 non-members

July 2025 @DCI Saket Office. The program was attended by 14 members and 6

Full Day Technical Workshop was held on 18th

July 2025 @CPWD, Ghaziabad. The program was
attended by 15 non-members

DISTINGUISHED LECTURE

Thermal Insulation system for Energy Efficient
Green Buildings - Pathway to De Carbonisation was
held on 17th July 2025 @CPWD, Ghaziabad. The
program was attended by 30 non-members

- Field Measurements & Data Storage in HVAC was

held on 08th August 2025 @DCI Office, Saket. The
program was attended by 12 members and 11
non-members
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Hali Day Workshop on
Live Safety and MEP-NEBC
and Global Codes was e
held on 19th July .
2025@GMR, Gurugram.
The program was attended
by 58 non-members

™ crgen 4
SHEAE 8

ICP-Essentials of HVAC Drafting was held
on 17,18 & 19th July 2025 @DCI Office,
Saket. The program was attended
by 23 non-members

ISR AR ENPALMROMIEDE ™ comas
o CEHTIE

[ TR

ISHRAE KNOWLEDGE TALK

IKT on Latest design trends in Switchgear &
Controlgear technology & a brief overview of IEC
standards for Panels was held on 25th July 2025
@DCI Office, Saket. The program was attended by
T members and 4 non-members

Miceg I G5 momRe ER
Dedhi Chapter of ISHRAE

Refrigeration Redefined
Innovation meets Industry

IKT on Sustainable Cooling for Energy Efficient
Buildings was held on 29th July 2025 @0DCI Office,
Saket. The program was attended by 5 members
and 4 non-members

National Program was held on 22nd August 2025 @Crowne Plaza, Mayur Vihar.
The program was attended by 36 members and 27 non-members
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S s Neon Party was held on 2nd August 2025 @South Extension,

NEON PARTY AT New Delhi. 80 people participated in the event
DELHI

Galabirariing

- 15th August == >
On the occasion of Independence Day, Program Competition
Freedom Fighter Slogan Competition Flag Making Compelilion

was held on 13th August 2025 @MCD Hay &irar Tiwattaa
School, Neb Sarai. 40 people b= .18

participated in the event o — ??"iﬁ"—ﬁ
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15th August == = g Independence Day,
Program Competition - Freedom Fighter Slogan
Frordom Tighion =~ Competition was held on
Nogan 00 MpRiICH 13th Al.lgl.iﬁt 2025
e e T @MCD School, Neb

| Sarai. 40 people

participated in the event
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YOUTH ISHRAE

Hali Day Workshop on Youth International Day was  Half Day Workshop on The Power of Zero:

held on 14th August 2025 @Park inn by Radisson. Designing for a Regenerative Future was held on

The program was attended by 16 members and 15 14th August 2025 @Park inn by Radisson. The

non-members program was attended by 16 members and 15
non-members

YOUTH
IHTERHATIOMNAL

HALE LIYY YL -
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Designing fera
Regenerative Future.

A Technical Talk for Electrical students was held on 29th August 2025 @NIET College. The program was
attended by 100 non-members

A Technical Talk for Mechanical students for was held on 20th August 2025 @NIET College. The program
was attended by 25 members and 35 non-members

Careerin
HWAC Industry
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New Members List for -SHARE

5. No.| Member Name Company Name 5. No.| Member Name Company Name
1 Fradesp Yadav Dalhi Technological 26 Rahul Bhat
Vesverady 27 Mohammad Zahid | O, Power
2 Teer Karan Singh Super Tech Pumps & Ansari
Equperionts i 1 58 | Zohaib Khan HVAC Service Provider
3 Yuvraj Arora Armacell India Pvi. Lid. 55 b Kiiviag Tasto India Pyt Lid.
4 Vipin Singh Chauhan | Armacell India Pvi. Lid. a0 T o oo CPWD
2 i Jmer :?:.Ztei Enginearing 31 Irphan Ali Greenoz Cooling
. System Put. Lid.
6 Manoj Kumar E.ET_E; Hefrigeration 23 T Brochoz Coolig
S— Systam Put. Ltd.
Iz Jatin Masrani EASCO Fasteners 23 Reena Kurmari ALP Acroflex India
Sanjay Kumar Signature Global Pvt Lid.
Varshney 34 FPoonam Rajouria ALP Aeroflex India
9 Kavita Bamotra Avantec Aircon Pvt. Ltd. Pvt. Lid.
10 Amrita Singh Avantec Aircon Pvt. Ltd. 35 Masoom Raza ALP Aeroflex India
11 Aniket Sharma Total Security Systems Pot Lid
12 Pummy Sharma Total Security Systems L Higealy Chliabi J;tf EEFDHEK i
13 MNeha Anand Zeco Aircon Limited
37 Anwar Ahmad Alfalah Universi
(A Muniers Group Company) ity
14 Srirt Fiics Pircieid Birvietiaal 38 Aftab Alam Limra Design Solutions
Vijayaraghavan A Murtiers Group Company) 39 Pravesn Kumar Honeywsall Automation
15 Arjun Singh Truestar Air Systems ey L]
16 Shaurya Aggarwal Truestar Air Systems i Sendecp umer el S
Pvt Lid.
17 Khurshid Usmani TRANE
41 Anjul Manchanda Arctic Refrigaration
18 Dr. Kaukab MNaaz LIMRA Consulting Pyt Lid.
Enginesars
42 Md. Peshe Anwar Hira Technologies
19 Dr. Affan Sami Fortis Escorts Hospital Pyt Lid.
Hay=en
43 Ambrish Kumar Testo India Pwt. Lid.
20 KS Prajapati Roshan Real Estata Parazhar
Pvt. Ltd.
44 Vikrant Malhotra Zhajiang Extek
21 Divyansh Sati Advance Valves Put. Lid. Technology Co. Lid.
22 Sridhar Kusuma Siddharth Enginears 45 Chandresh Kumar NMBCC India Limitad
23 Jitandra Kumar National 46 Ramana Rahul Joshi | Studic Golden Grass
Srivast Productivity Council
EsEE iyttt a7 Gurvinder Singh Thermal Comfort
24 Deepak Kumar Malik | Kumaran Engineering Vartiya
{Bhopal) Pvt. Lid.
48 Sandeep Chavhan | Apex Aircon Services
25 Ashish Aggarwal Marendra Flaxipack _
Co. Put. Lid. 49 Upendra Singh Paramount Polytreat
Chemicals Pvi. Lid.
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Inauguration & League Matches :- 1 2" Nov 2025

|
Final Match :- 8" Nov 2025
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Mr. Tapas Kushwaha +917982623229 / Mr. Arvind Kumar +91 9205780208
Ms. Reena Bahuguna +919205780211




